The paper describes the results of a comprehensive study of structural and sorption properties of the intermediate product of obtaining of nickel catalyst as an object of drying.
The aim is to study the properties of the intermediate product for nickel catalyst as an object of drying. The nickel catalyst is commonly used in chemical engineering, in particular in the conversion of methane. The drying of the intermediate product of catalyst (IPC) is essential in providing the desired properties of the finished catalyst. IPC in its composition comprises kaolin, magnesium oxide, nitrate and nickel carbonate (apparent density of the material is 1250 kg/m 3 , the true density is 1920 kg/m 3 ). The important characteristics of the material as an object of drying required in the selection of the process and the drying mode are its sorption and structural properties [1 -3] .
The structure of the IPC samples was researched using two independent methods to obtain the most complete picture of it and compare its characteristics. The methods of the mercury porosimetry and sorption allowed us to assess the structural characterisitcs of the object of drying. It is known that we can measure the pore size in the range of 2·10 -9 to 5·10 -8 m by the sorption method, and in the range of 10 -6
to 10 -9 m by mercury porosimetry [2] . It is determined by the mercury porosimetry (mercury intrusion given its compressibility) that the volume of pores having a pore radius of 100 Å in IPC of 0.03 cm 3 /g, the rest of the volume (0.25 cm 3 /g) is in the finer pores, the structure of which was researched by the sorption method. Fig. 1 show the integral and differential structural characteristics of IPC defined by the mercury porosimetry.
The sorption isotherm of the IPC water vapor ( Fig. 2 ) was obtained experimentally on the vacuum sorption apparatus with Mak-Ben-Bakr's weights. The isotherm is typical of the capillary-porous bodies with a hysteresis loop in the range of relative pressures from 0.45 to 1.10. The pore volume distribution according to radius was calculated by the desorption branch of the isotherm using the Thomson (Kelvin) equation [1, 2] . The maximum of the distribution curve corresponds to pores with R = 50…60 Å (Fig. 3) . ,
where σ is the surface tension of sorbate in the liquid state; and a 0 , a ∞ are values of sorption at the beginning of capillary condensation and P/P s = 1; s ln P A RT P = are differential sorption work.
Thus, the sorption measurements and hydrargyrum porosimetry showed that the bulk of the pore volume in the IPC pores referred to the pores with a radius of less than 100 Å.
The limited value of the sorption of water vapor was 30 %. The moisture of monolayer was removed in the process of the IPC drying. The approximate value of the desorption heat can be determined according to the constant C Brunauer-Emmett-Teller (BET) equation
where P is the vapor pressure of the adsorbate; P s is the saturated vapor pressure of the adsorbate; a is the amount of adsorbed vapor; a m is monolayer capacity; C is constant:
where E -L is net heat of adsorption; R is gas constant; T is temperature of adsorption. The net desorption heat of the monolayer for the IPC was 8.55 kJ/mol, which characterizes a relatively weak link with the surface of moisture.
BET specific surface area (Fig. 4) was 52 m 2 /g, with the area of water molecules of 12.5 Å 2 [1 -3] . This value agrees satisfactorily with the one calculated according to equation (1) .
Based on the analysis of the conducted research we can conclude that the intermediate product for nickel catalyst is a typical capillary-porous body with micropores and transition pores, with the moisture transport carried out by the combined mechanisms of mass transfer characterized for capillary-porous materials (capillary transfer, membrane flow, tight vapor diffusion and others) [1 -3, 5, 6] . The results of the research showed that the total pore volume was 0.28 cm 3 /g, the volume of pores with a pore radius of 100 Å was 0,03 cm 3 /g, and the rest of the volume (0.25 cm 3 /g) was thinner pores. According to the classification proposed by S. P. Rudobashta, which is an extension of the classification of wet materials proposed by A. V. Lykov, the IPC refers to the capillary-porous materials having a fixed pore structure in which the transport of the distributed agent proceeds on the pore system [2] .
Findings
The comprehensive experimental research of the structural and sorption characteristics of the intermediate product for nickel catalyst -the IPC -was studied. It was found that the material is a typical capillary-porous body with micropores and transitional pores.
Based on structural and sorption characteristics we can conclude that the moisture transfer in the IPC is carried out due to the mass transfer mechanisms typical of capillary-porous materials.
